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PLATS I. 
The  general  interest, both  pathological and  clinical, in  the  proc- 
esses of calcification in the animal (economy, as well as the increas- 
ing frequency of  the  therapeutical use of  various salts of  calcium, 
justify a  consideration of  the  following remarkable case. 
D.  I.,  a  colored  house  maid,  aged  16,  was  admitted  to  the  Johns  Hopkins 
Hospital  on  October  2,  19o5, on  the  ninth  day  of  a  severe  typhoid  fever. 
Her  family and  personal  history  were  unimportant.  Eight  days  before  entry 
she  began  to  complain of  headache  and  had  a  chill.  On  the  succeeding day 
there  was  abdominal discomfort and occasional "pains in the bones."  She  felt 
too ill to work and took some medicine which was followed by diarrhoea--from 
two  to  four  fluid movements a  day--which continued up  to  the  date  of  entry. 
There was complete  anorexia, and, on several occasions,  nausea and vomiting. 
On admission the patient was  dull and apathetic.  The  tongue was  heavily 
coated; the pulse,  132; temperature, lol.8  °.  There were a  few coarse rfiles at the 
left  base.  The  abdomen  was  moderately  distended  and  tympanitic.  The 
spleen  was  not  palpable,  although  the  dulness appeared  to  be  increased.  Ex- 
amination of the  blood showed:  Red  blood corpuscles,  3,924o0o;  colorless  cor- 
puscles,  6o0o;  h~emoglobin, 77 per cent.  The  urine showed  a  trace of albumin 
and  a  positive Diazo  reaction.  The  blood  pressure  (Riva-Rocci, broad  band) 
was  IO5.  Treatment: milk and  albumen water,  12o  e.c. alternating every  two 
hours; tub baths, at 85  ° F., every three hours if the temperature be above lO2.5  °. 
On the  following day  the  Widal  reaction  was  positive.  The  patient soon be- 
came very ill.  There  was  considerable tympanities at  first which was  relieved 
by  turpentine stoops.  On  October  8  the  pulse  was  slightly  irregular;  blood 
pressure  (Riva-Rocci, broad band) between 8o and 90.  The temperature of the 
baths  was  reduced  to  75 °,  and  strychnine o.ooi  (grs.  1/6o)  was  ordered  every 
four hours, as well as whiskey I5 c.c. (~ss)  p.  r.n.  The leucocytes  varied from 
4000 to 7o00 to the cubic millimetre. 
On October 9,  the sixteenth day of the  disease,  there  was  a  semi-fluid stool 
with a  trace of blood. 
tRead  before  the  American Association of  Pathologists  and  Bacteriologists, 
at  Baltimore, 19 May,  I9O6. 
1 Calcification  of  Breast  Fol~ow@g Typhoid Abscess. 
On  October  Is,  the  nineteenth  day,  about  34o  c.c.  of  blood  were  passed  in 
three stools.  The  temperature  fell  from  Io2.7 °  in  the morning to  99.4  °  at  noon. 
The  pulse  rose to  I64,  the pressure  falling at  one time to 81.5.  At  II  P.  M.  an 
infusion  of  5oo  c.c.  of  I  per cent.  solution  of  calcium  chloride  was  given  under 
the  left breast.  The  h~emoglobin dropped  to  50  per cent.  in  the  evening.  The 
coagulation time was five minutes.  An ice bag was placed upon the abdomen ; the 
baths  were  omitted,  and lactate of  calcium 2.o  (gr.  XXX)  every  four  hours  was 
prescribed. 
On the  following day,  the coagulation time was  eleven minutes.  Ice sponges 
were begun again.  On October  I5,  the twenty-second day of the disease,  I5o c.c. 
of  blood  appeared  again  in  several  stools  but  without  any  essential  change  in 
the condition of the patient.  The coagulation  time was  four  minutes on the  day 
preceding the  hsemorrhage,  and  eight  and  a  half  minutes  on  the  day  following. 
On  October  I8,  the  twenty-fourth  day,  there  was  again  blood  in  the  stools,  for 
the most part  in the shape of old clots, amounting to  from 2oo-8oo c.c.  by meas- 
ure.  On  the I9th, the red blood  corpuscles had  fallen to  z,zoo,ooo;  the  colorless 
corpuscles to 3Ioo.  From this time on, there was a  steady,  gradual improvement. 
O11  October  23,  the  thirty-fifth  day  of  the  disease,  the  lactate  of  calcium  was 
omitted.  On  the  same  day,  a  large  abscess  was  discovered  involving the  lower 
half  of  the  left  breast,  and  dissecting  around  in  the  interspace  just  below  this 
as  far  as  the  mid-axillary line.  There  was  definite fluctuation just  beneath the 
skin,  and  harder  masses,  I  to  2  cm.  in  length, could  be  felt  floating  free  in  the 
pus.  The  breast  was  little  deformed,  the  dissection  occuring  chiefly  in  the 
areolar tissue.  The  point  of  insertion of  the  needle with  which  the  infusion  of 
calcium  chloride  was  made fifteen  days  previously,  was  not affected,  but  the  ab- 
scess  was  just  above  this  spot,  and  evidently  involved  a  part  of  the  area  in 
which  the  infusion  was  made.  The  abscess  was  on  the  point  of  rupture  and, 
indeed,  did  rupture  before  the  operation.  Under cocaine,  several  long  incisions 
were  made,  two  over  the  abscess  proper  and  one  in  its  extension  in  the  mid- 
axillary  line.  A  quantity  of  thin  brown  pus  containing  several  large  sloughs 
was  evacuated.  The wound  was  packed  with  gauze  for  drainage. 
On October 3~,  three days  later,  the wound  was  irrigated  with boric acid  and 
dressed.  There  was  still  some  sloughing  of  the  actual  breast  tissues  and  a 
prolongation  of  the  abscess  up,  over  and  under  the  mammary  gland.  On  the 
whole the wound looked  fairly clean;  it  was  packed  with iodoform  gauze.  Cul- 
tures  taken  at  the  time  of  the  opening  of  the  abscess  showed  Staphylococcus 
aureus  and  Bacillus  typhosus. 
On  November  8,  eight  days  later,  an  examination  of  the  wound,  which  had 
been  left  open  with  an  iodoform  dressing,  revealed  a  cartilaginoid  indtiration 
about  the  upper  part  of  the  opening.  There  had  been  an  extension  around 
toward  the  back  from  the  lower  part  of  the  drainage  incision.  On  the  whole, 
the  wound  was  clean  and  of  good  color.  The  patient  steadily  improved,  the 
temperature  reaching the normal  point on the tenth of  November.  A  light gen- 
eral  diet had been allowed  for the preceding week. 
On  November  I6,  it  was  noted  that  the  denuded  tissue  in  the  wound  was 
slowly changing into a  necrotic and almost stony mass.  Along the outer side  of 
the  breast  there  was  a  chain  of  glands,  somewhat  swollen  and  extremely  hard. 
Neither  glands  nor  wound  were  painful  The  suppuration  had  not  extended 
further toward  the back,  and  the  edge  of  the  wound  was  closing  in. Calcification  of  B~'cast Fottowing  Typhoid Abscess. 
On  November  20,  llle  following  note  was  made  (W.  S.  T.):  "About  the 
opening  of  the  wound  there  is  a  perfectly distinct  rim  of  stony  hardness.  The 
stony rim of the crater-like opening extends back on the median side about 2 era. 
from  the  edge;  on  the  outer  side  it  is  less  extensive.  The  granulations  pro- 
truding  from  the  outer  part  of  the  wound  are  rather  pale,  and  in  them  are  to 
be  seen  whitish  streaks  and  patches  that  look  altogether  like  the  guanin  de- 
posits  in  old  ham.  These  areas  feel  hard  and  stony.  Passing  into  the  cavity 
of  the  wound,  the  under  surface  of  the protruding granulations corresponds  ex- 
actly  in  consistency  to  that  of  the  outer  rim  of  the  crater,  the  forceps  striking 
similar  calcareous  areas,  tn  the  outer  part  of  the  breast,  above  the  opening, 
and  extending along  the  second  interspace are  a  number of  other  hard,  nodular 
masses.  The  largest  of  these,  which  is  situated  a  little  anteriorly  to  the  mid- 
axilla,  in  the  third  interspace,  is  as  large  as  a  good-sized  hickory  nut.  Above 
and  to  the  mesial  side  of  this,  the  nodules  are  smaller.  A  number  of  smaller, 
indurated areas are to be felt throughout the left breast." 
Bits  of the  white,  gritty deposit  were  removed  from  the  edges  of  the  wound 
by forceps.  These masses  were separated easily and with but little bleeding.  On 
burning  they  emitted  a  brilliant  white  light.  They  dissolved  in  hydrochloric 
acid  without  effervescence.  By  quantitative  analysis x it  was  determined  that 
the calcium, estimated as CaO, comprised 20 per cent. of the dry mass.  Curettings 
of  the  tissue  were  examined  for  tubercle bacilli  without  result.  A  guinea-pig, 
inoculated with scrapings from the edge of the wound,  and killed several months 
later,  was  free  from  tuberculosis.  Bits  of  tissue  from  the  wall  of  the  abscess 
were  sent  to  Dr.  Bloodgood  on  November  I4,  the  following  note  being  made: 
" The  specimens  consist  of  bits  of  substance  that  are  very  firm  and  seen  to  be 
composed  of  fibrous  tissue  with  a  number  of  small  areas  of  calcification.  The 
section  shows  granulation  tissue  on  a  pretty  fibrous  basis.  In  the  granulation 
tissue there are a  good many polynnclear leucocytes;  lymphoid cells predominate. 
There  are  some  epithelioid cells.  No  giant cells  or  tubercles.  Areas  of  calcifi- 
cation  are  seen."  Further  examination  showed  occasional  characteristic  giant 
cells. 
The  tissue  was  also  examined by Dr.  Bunting who made  the  following note: 
"The  specimen  consists  of  granulation  tissue  upon  a  basis  of  white  fibrous 
tissue.  The  surface  of the granulation tissue shows  a  fibrin network  containing 
clotted  blood,  and  the  immediately  underlying portion  of  the  tissue  is  invaded 
by polymorphonuclear leucocytes.  The granulation tissue is apparently  firm and 
fibrous  although,  toward  the  surface,  it  is  extremely  cellular,  the  vessels  being 
surrounded by  large numbers  of mononuelear cells,  both large  and  small and of 
the plasma cell variety.  Among these one mitotic figure is found.  In the deeper 
layer  of  the  granulation  tissue  the  fibroblasts  predominate.  In  this  portion  of 
the  tissue  there are  numerous  areas  which  take  a  diffuse  light bIuish  stain  with 
h~ematoxylin which  on  high power  seem  slightly granular.  The  tissues  in  these 
areas  are  somewhat  swollen  and  almost  hyaline  in  appearance.  The  nuclei  are 
pyknotic  and  the  areas  are  somewhat  surrounded  and  invaded  by  polymorpho- 
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nuclear  leucocytes.  In  the  deet)er  layers  there  are  numerous  multinuclear  for- 
eign  body  giant  cells  which  do  not  seem  to  bear  any  definite  relation  to  the 
bluish areas  described." 
The  accompanying photograph  (Plate  I),  taken  between  No- 
vember 20 and 24, illustrates the condition of the wound. 
The  course  of  the  breast  abscess  was  slow.  On  November  24,  the  skin  on 
both  sides  had  begun  to  close  in  but  no  appreciable  change  for  the  better  was 
observable  in  the  denuded  breast  tissue.  A  mass  half  the  size  of  an  orange 
protruded  into  the  wound,  both  on  the  inner  and  outer  sides.  The  mammary 
gland  was  still  dissected  out  as  previously,  the  granulation  tissue  on  the  sur- 
face  being transformed,  in  islands,  into  a  stony yellow  material  with  pale,  slug- 
gish  granulations  between.  The  calcereous  matter  at  times  became  loosened 
and  could  be  picked  off  in  pieces  about  2  ram.  thick.  The  hardening  of  the 
wound  was  not  so  marked  as  a  week  before.  Along  the  outer  margin  of  the 
gland  the  indurated  areas  remained  as  they  were  two  week  previously,  rounded 
masses  of  uniform  firmness.  In  the  axilla  the  glands  were  somewhat  swollen, 
one  being~  perhaps,  as  much  as  4  cm.  in  diameter,  but  they  were  soft  and  did 
not  feel  as  if  calcified.  The  patient was  much  better;  up  and  about  the  ward. 
On  December  5,  the  iodoform  dressing  was  removed  and  the  wound  was 
packed  loosely  with  sterile  protective  rubber  strips. 
On  December 8,  three  days  later,  the  nodules  in  the breast  appeared  to  have 
diminished somewhat in size, while the calcium deposit  in the wound  seemed less 
marked. 
Acting on the basis of the experiences of Gerhardt and Schlesinger who found 
that  under  a  carbohydrate  free  diet,  the  calcium  excretion  was  increased,  the 
patient was put on the fixed  carbohydrate free diet which is  described  later; this 
was  confinued for two  weeks. 
During  this  period,  the  healing  of  the  wound  progressed  rapidly.  On  De- 
cember  i8,  a  note  ('W.  S.  T.)  states:  "  Healing continues.  The  opening of  the 
wound  is  now  not  more  than  5  cm.  in  its  greatest  diameter.  The  calcified  rim 
is  smaller.  The  masses  in  the  upper  and  outer  quadrant  of  the  breast  have 
diminished  in  size  and  hardness.  A  few  nodules  are  to  be  felt  in  the  inner 
part  of  the  breast,  but  they  are  very  small;  it  is  doubtful  whether  they  have 
increased  in  number.  Two  axillary  glands  are  also  somewhat  enlarged,  the 
largest,  just under the border of the  pectoralis,  is  firm but does  not  feel  stony." 
Five  days  later  it  was  again  noted  (Dr.  Thayer)  that  the  calcified  rim  had 
softened  considerably  although  there  was  still  a  good  deal  of  stony material  to 
be  felt.  The  nodules  in  the  outer  part  of  the  breast  had  diminished  in  size 
and  firmness.  From  January  5  to  I4,  I9o6,  the  patient  was  again  put  upon  a 
carbohydrate free  diet.  By January 9  it was  observed that the old calcified rim 
about  the  crater-like  opening  of  the  wound  had  wholly  lost  its  stony  hardness, 
having now the consistency of  fibrous tissue.  One large gland was to be  felt in 
the  axilla,  while  in  the  breast,  over  the  fourth  interspace,  there  was  still  a 
slight suggestion  of a  firm nodule.  Two  sinuses  running back  from the old in- 
cisions remained;  in the anterior of these,  gritty substance could be felt with the 
probe. 
On January  15,  there  was  a  slight breaking down  at a  spot  in the scar tissue Ualcification of  Bre~st  Foffowi~g  Typhoid  Abscess. 
below  the  lower  siuus.  The  wound  was  packed  with  iodoform  gauze.  On 
the  following days  there  was  a  distinct deposit of calcareous  material  to  be  felt 
with the probe in  the  region  where it  had  been in  contact  with  iodoform gauze. 
On  probing the  wound  the  day  before,  no  grating  was  to  be  made  out.  May 
this, possibly, have been a  fresh deposition of calcium in new granulation tissue? 
Three  days  later,  seventy-one (lays  after the calcification was  first  observed, the 
old wound had entirely healed, the hard, sclerotic border having disappeared.  The 
indurated  masses  in  the  breast  were  no  longer  to  be  felt.  The  glands  in  the 
axilla  had  diminished in  size.  On  removing  the  dressing of  the  new  opening 
there  was  a  definite  induration  about  the  wound,  especially  in  the  lower  part. 
No  deposits of calcium could be  seen or  distinctly felt. 
On  January  2I,  a  small  piece  of  calcium  ulcerated  through  near  the  lowest 
sinus.  From this  time on the sinuses continued to  heal  steadily.  On  February 
8,  but  a  few small  glands were to be  felt  in  the  axilla,  the  largest not  so  large 
as the end of the little finger and of no especial firmness.  There  was no indura- 
tion  to  be  felt  about  the  mouths  of  the  openings of  the  sinuses.  The  patient 
was discharged, to  return to  the dispensary for the dressing of the sinuses.  On 
one  occasion,  during  the  latter  part  of  the  patient's  stay  in  the  hospital,  after 
packing a  sinus, in which no calcium could be felt, with bismuth gauze, incrusta- 
tions  were  found  on  the  following  day.  It  is  not  impossible,  however,  that 
this,  as  we11 as the appearance of  calcium  on  January  I6,  was  due  to  the  ulcer- 
ating through of deeply ..seated deposits. 
On  May  I9,  the  patient  returned  in  response  lo  a  letter  in  order  to  be  ex- 
hibited before the Society of Pathologists and  Bacteriologists during the reading 
of this communication.  She was perfectly welI.  The breast showed a  puckered 
scar.  There  was  no  induration.  The  glands  in  the  axiIla  had  almost  disap- 
peared. 
The results  of the estimations by one of us  (H.  H.  H.)  of the 
intake  and  output  of  calcium  during  the  several  periods  above 
referred to, are of considerable interest.  At the outsel:,  on Decem- 
ber 3, the patient was put upon a  simple diet of eggs and milk, the 
lime content of which could be  easily estimated.  It was  intended 
that this  diet should be persisted in  for a  period of  a  week or ten 
days but,  owing to  the  strenuous objections  of the patient,  it was 
kept  up  only  from  December  3  to  8.  Estimates  of  the  calcium 
ingested in the food and excreted in the urine and  faeces for three 
days, December 6  to 8  inclusive, showed a  retention of  1.346  gms. 
or a  daily average retention of o.448. 
From December 9  to 23,  the patient was given the carbohydrate 
free diet which is  described later.  During twelve days, December 
I I  to  23,  inclusive,  a  study of  the  intake  and  output  of  calcium 
revealed an excess of calcimn elimination over the intake amount- 
ing to 2.6ze 9,  or a  daily excess  of calcium elimination amounting 
to  o.2oi. W.  S.  Thayer  and  H.  H.  Hazen. 
From December 24 to January 6 a  regular ward diet was allowed. 
Owing  to the  loss of a  specimen the  record  of the  calcium  metab- 
olism during this  period-was unfortunately lost. 
From January  5 to  I4, the patient was again upon a carbohydrate 
free  diet,  and  during  the  eight  days  between  February  7  and  14, 
the  excess of calcium  elimination  over the  intake  was  1.o56 gms., 
or a  daily excess of elimination  over intake of o.I3I. 
From January  27 to  February  5,  under  ordinary  ward diet,  the 
intake and  output of calcium were nearly equal;  there was a  reten- 
tion  of  calcium  amounting  to  o.6o2  or  a  daily  average  calcium 
retention  of o.o6 gms. 
During  the  first  period  of  carbohydrate  free  diet,  crystals  of 
calcium oxalate  and  phosphate  were repeatedly  found in the urine. 
During  the  second  period,  no  calcium  crystals  were  to  be  found. 
Diacetic  acid  and  acetone were  demonstrated  in  the  urine  on Jan- 
uary  12  and  January  13,  but there  was  no  especial  increase  in  Ca 
elimination  on those days. 
It is  undeniable  that,  while  a  diminution  in  the  thickness  of the 
calcified  rim  of  the  wound  was  noted  on  the  day  on  which  the 
carbohydrate  free diet was begun, yet the greater part of the decal- 
cification occurred during the time while the patient was on a carbo- 
hydrate  free  diet.  During  the  two  weeks  from  December  24  to 
January  6,  while  the  patient  was  upon  a  regular  diet,  but  little 
change  was  to  be made  out  in  the  extent  of  the  calcium  deposits 
in  the  wound. 
The  association of the excess in  Ca elimination  with the absorp- 
tion of the calcareous deposits in the wound and breast is an inter- 
esting  and  striking  coincidence.  While  one  may  not  be  justified 
in assuming that the eliminated calcimn represented  that which was 
noted  in  the  breast,  it  is  but  natural  to  suspect  that  the  regime 
under  which  the  excess  in  calcimn  elimination  occurred  had  an 
influence upon the  absorption  of the  deposits.  The  elimination  of 
Ca in the urine was, it is true,  no greater--indeed  not so great--as 
in  Gerhardt  and  Schlesinger's  control  case.  It  must,  however,  be 
remembered,  in connection with this  case, that we were not dealing 
with  a  healthy,  normal  individual,  but  with  one  who  was  conva- 
lescing  from  a  long,  wasting  disease--a  condition  in  which  one Calcification of  Breast Following Typhoid  Abscess. 
might not unreasonably expect to find an appreciable Ca retention. 
It may, therefore, be true that the excess of Ca eliminated during 
the periods of carbohydrate free diet, represents a  change from the 
ordinary  considerably  greater  than  the  figures  themselves  would 
suggest.  The  fact  that  during  each  of  the  intermediate  periods 
there was  a  Ca  retention of a  remarkable degree during the first 
period when the diet was,  it is  true,  of very high lime content, is 
striking in this connection. 
It  would  be  interesting to  make  further  observations  as  to  the 
intake  and  output  of  Ca  during,  and  in  the  convalescence from, 
typhoid  fever. 
The conditions, general and local, under which the deposition of 
calcium  is  common are  sufficiently familiar.  The  general  condi- 
tions:  in  individuals  in whom some process  is  going on involving 
the destruction of bone, such as caries, rapidly growing neoplasms 
and senility, the so-called calcium metastases. 
The  local  conditions:  such as  caseating areas  of tuberculosis  in 
lungs,  glands,  etc.,  gummata,  areas  of  regressive  change  in  neo- 
plasms,  infarcts,  atheromatous  areas,  old  thrombi,  the  retained 
foetus,  the  incrustation  of  cartilages  and  muscles  around  areas 
of  venous  stasis  and  chronic  inflammation,  the  cardiac  valves, 
pleural  and  pericardial  exudates,  hyaline  degeneration  in  various 
regions, notably in the muscular coats of arteries, in ganglion cells, 
in  the periphery of areas of cerebral softening, in  disseminated fat 
necrosis,  equal  all  conditions  in  which  the  affected areas  are  ne- 
crotic,  degenerated,  or  of  notably  diminished  vitality. 
Especially interesting are the observations  made by Litten  who 
showed that a  deposition of lime in  the cortex of the kidneys fol- 
lowed  temporary  ligature  of  a  renal  artery  in  rabbits;  a  well- 
marked  calcium deposit  may be  found  after  an  occlusion  of  two 
hours'  duration.  Exactly similar  changes have been described by 
various observers as the result of the ingestion of certain poisons, 
such as bichloride of mercury  (Salkowski),  subnitrate  of bismuth 
(Langhans), acetate of lead  (Binet), aloin  (Gottschalk).  Not all 
conditions,  however,  favoring necrosis,  nor  all  poisons  producing 
degenerative changes are followed by the deposition of lime salts. 
Von  K6ssa  has  recently made  a  study  of  the  calcification-pro- W.  S.  Thayer and  H.  H.  Hazen. 
ducing poisons.  Experimenting with a  great variety of substances, 
he  comes  to  the  conclusion  that  those  poisons  which  especially 
induce calcification in the rabbit are: 
i.  The salts of heavy metals (lead, bismuth, mercury and copper). 
2.  Of the metalloids, iodine and, perhaps,  arsenic. 
3.  Among organic compounds, aloin and  iodoform. 
In  susceptible animals poisoned  by these  substances  the calcium 
is  deposited  in  the  shape  of  the phosphate;  Von  Kdssa  has  never 
found  a  deposit  of  carbonate.  Not  all  the  calcium  is,  however, 
present in  the  form  of  the phosphate;  a  part  is  apparently bound 
in some organic compound. 
Inasmuch as the calcium content of the blood  and bones  of the 
poisoned  (aloin)  animal  remains  unchanged,  while  that  of  the 
urine is diminished, it is evident that the kidney fails to excrete the 
total  amount  of  the  calcium  circulating  in  normal  quantity,  i.  e., 
the deposition is due to a  calcium retention.  The rabbit is particu- 
larly subject to the action of these poisons, owing probably mainly 
to  the  fact that  its  blood  has  normally an  especially high  calcium 
content.  Von  Kdssa  has,  further,  demonstrated by  the  following 
interesting  experiments  that  an  increase  in  the  quantity  of  the 
calcium in the circulation  favors  its  deposition under the influence 
of these poisons.  To one animal a certain amount Of iodoform was 
administered  by  the  mouth.  To  another,  a  smaller  amount  was 
given and,  in addition, chloride of calcium subcutaneously.  In the 
latter rabbit alone did calcification occur.  The experiment was then 
repeated with three rabbits,  one of which received iodoform alone, 
another an injection of chloride of calcium alone, and a  third iodo- 
form  by  the  mouth  and  chloride  of  calcium  subcutaneously.  In 
neither of the first two rabbits was there any deposition of calcium. 
In the third there were marked changes.  In animals in which the 
calcium  content  of  the  blood  has  been  artificially  increased  it  is, 
therefore,  possible  to  bring  about  calcification  with  doses  o[  the 
poison  essentiatly  smaller  than  those  required  un'cler ordinary  cir- 
cun~stances. 
If one consider the course of events  in  the case which has  just 
been  described,  a  remarkable analogy appears  between  the  condi- 
tions existing here and the experiments of yon K6ssa. 10  Calcificatio~  of  Breast  Followi~2g Typhoid  Abscess. 
I.  In  a  patient  suffering  from  haemorrhage  from  the  bowel  in 
typhoid fever there were administered,  in the course of eleven days, 
I3_o grammes  of lactate of calcium  by mouth  and  five grammes  of 
chloride  of calcium  subcutaneously. 
2.  In the area in which the subcutaneous injection  of chloride of 
calcium was given there developed an extensive abscess from which 
Bacillus typhosus and  Staphylococcus aureus were obtained. 
3.  After opening and draining  the abscess was packed with iodo- 
form  gauze. 
4-  Extensive  areas  of  calcification  developed  in  the  granulation 
tissue wherever it was exposed to the action of iodoform as well as 
in  other adjacent  parts  of the  breast. 
5-  It is possible that a  similar deposition of calcium  followed the 
dressing  of  subsequently  developed  sinuses  with  subnitrate  of 
bismuth, a 
In other words,  in an  individual  in  whom the calcium content  of 
the organism  was probably increased  as a  result  of the administra- 
tion  by mouth  and  hypodermically  of  lactate  and  chloride  of  cal- 
cium, an abscess developed which was dressed with iodoform gauze; 
this  was  followed by the  deposition  of  calcium  in  the  granulation 
tissue  immediately  adjacent  to  a  substance  (iodoform)  which  is 
known,  experimentally,  to  favor the  deposition  of  calcium  in  rab- 
bits.  This  deposit  of  calcium  disappeared  rapidly  and  completely 
under a  carbohydrate  free diet.  During  three weeks of this  period 
the average daily excess of calcium elimination  over that of calcium 
intake amounted to o.I74 q- gr. 
\Ve have been unable  to find a  similar  case in  literature.  Inter- 
esting  and  suggestive  in  this  connection  are  the  observations  of 
Schujeninow  who,  with  Chiari,  demonstrated  the  deposition  of 
calcium  in  muscle  fibres  about  the  borders  of  laparotomy  wounds 
in seventeen out of twenty-four cases.  In the earliest case examined, 
calcification  was discovered thirteen  hours  after the incision.  This 
reached  its  height  from  about  the  ninth  to  the  twentieth  day  and 
then  disappeared  by absorption.  It was noted  that  the calcification 
Although  the  sequence  of  events  here  was  remarkable,  we  are  rather  in- 
dined  to  regard  the  appearance  of  the  calcium  after  the  beginning  of  the 
bismuth dressings as due to  the breaking through of deeper lying calcium masses. W.  S.  Thayer  and  H.  H.  Hazen.  11 
was always near  the  ligature  and  occurred  in  fibres which  had  un- 
dergone  colloid  degeneration  following the disturbances  of circula- 
tion  as a  result  of the  ligatures.  It  would be interesting  to  know 
whether,  in  these  cases,  the  wounds  were  dressed  with  iodoform. 
In his  experiments  with  rabbits  the wounds  were closed with  iodo- 
form  collodion. 
As  to  the  cause of this  extensive  deposition  of calcium  our  ob- 
servations do not justify a  definite conclusion.  One can  only point 
to  the  remarkable  combination  of  circumstances--the  extensive 
calcification  of  the  granulation  tissue  and  of  circumscribed  areas 
throughout  the breast  after an  acute abscess developing at  the  seat 
of an  injection  of calcium  chloride  in  an  individual  who had  been 
taking,  for eleven days, large doses of the lactate of calcium--and 
further to the fact that the calcification did not appear at the outset, 
but only after the wound had been packed with  gauze  impregnated 
with  iodoform,  a  substance which,  experimentally,  has  been  found 
in some animals  to favor the deposition of calcium. 
We have  endeavored,  in  several  instances,  to  reproduce this  pic- 
ture  in  rabbits  by administering  lactate  of calcium  subcutaneously, 
after which an abscess was to be produced,  opened and packed with 
iodoform gauze. 
Five  rabbits  in  all  were  used.  Daily .injections  of o.I 3  per  5oo 
grammes weight were administered  for ten days.  In attempting  to 
produce an  abscess, the  following method  was evolved.  Aleuronat 
meal in from seven to ten  times  its weight of water to which  3 per 
cent.  starch  was  added,  was  injected  under  the  skin.  Failing  to 
produce  an  abscess  in  this  manner,  dead  cultures  of  Bacillus  ty- 
phosus  were used  with  fatal  results.  One  abscess  occurred  spon- 
taneously  and  one  was  obtained  by  the  hypodermic  injection  of 
croton  oil  in  ether.  Although  both  were  packed  with  iodoform 
gauze,  in neither  case was there a  deposit of calcium.  No trace  of 
calcium was found on necropsy in kidneys or liver. 
Determinations  of  the  intake  and  output  of  calcizon.--These 
analyses  were  made  by  one  of  us  (Dr.  Hazen) 4  in  the  clinical 
laboratory  of  the  John  Hopkins  Hospital  under  the  direction  of 
Dr.  C.  P.  Emerson,  according  to the  following method: 
*I  desire  here  to  express  my  indebtedness to  Dr.  Emerson  and  Dr.  Boggs 
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At  the  outset  the  patient  was  given  a  teaspoonful  of  charcoal  by  mouth, 
Beginning  with  the  meal  following  this,  a  quantity  of  food  exactly  similar  to 
that given by mouth  was  set  aside  for  analysis.  The  first stool  after  the  char- 
coal had appeared in the f~eees  was  saved;  the urine was  collected as  soon as  the 
charcoal  had  appeared.  To  close  the  period,  charcoal  was  again  administered, 
after  which  no  food  was  kept.  After  the  appearance  of  this  charcoal  in  the 
f~ces,  neither urine nor stools  were  saved. 
Great  care  was  taken  to  insure  that  equal  amounts  of  the  same  food  were 
saved  for  examination;  this  was  personally  watched.  The  food  was  accurately 
weighed  and  dried  in  a  thermostat.  The  total  food  for  the  period  was  then 
repeatedly  run through a  sausage  grinder,  and  when  thoroughly mixed,  samples 
were  removed  for  the  determination  of  the  Ca.  This  was  done by  burning the 
food  until  a  perfect  ash  was  secured;  it  was  then  dissolved  in  HC1,  and  the 
same  procedure  was  followed  as  in  the  case  of  the  urine.  As  it  was  naturally 
impossible  to  get  an  exact  half-portion  of  the  food  in  the  case  of  the  eggs, 
the  following  method  was  adopted.  One  dozen eggs  were  analyzed  and  the 
mean Ca content used as  a  basis  for  estimation.  .It  was  found  necessary to  boiI 
the  eggs  hard before  burning them. 
All  food  analyses  were  made  in  triplicate,  and  in  no  instance  was  there  the 
slightest variation in the Ca determination, good  evidence that a  uniform mixture 
was  secured. 
In  the  ease  of  the  stools  the  same  method  was  employed  as  for  the  food, 
except  that  they  were  analyzed  in  daily  quantities.  Analyses  were  made  in 
duplicate. 
The  urine was saved in twenty-four hour amounts, preserved  with chloroform 
and  estimated  separately.  At  first  the  estimation  was  made  according  to  the 
well-known  gravimetric  method  described  in  the  tenth  edition of  Neubauer  and 
Vogel,  p.  746.  It  was,  however,  soon  found  that,  in  about  I5  per  cent.  of  the 
cases,  the  Ca  was  not  precipitated,  necessitating  the  use  of  another  specimen. 
The  following modification  was  accordingly  devised  which  by  careful  duplicate, 
comparative  tests  with  the  older  method,  proved  entirely  reliable,  while  giving 
invariably a  precipitate  of oxalate  of  calcium. 
Two  hundred  cubic  eentimetres of the  urine  were  employed.  The  urine  was 
then  acidified  with  HC1  and  filtered;  NH,OH  was  added  until  a  precipitate 
formed.  This  suspension  was  neutralized  with acetic acid  instead  of HCI.  Art 
excess  of ammonium oxalate  and a  few  e.c.  of  sodium  acetate  were then added, 
and  the  amount  put  in  an  evaporating  dish.  This  was  covered  with  a  glass 
plate  and  heated  over night  on  a  water  bath.  It  was  then  filtered  through  an 
ashless  filter  paper,  until  the  filtrate  was  perfectly  clear.  The  precipitate  was 
washed with hot water and burned with the paper in a  blast flame,  in a  platinum 
crucible until it lost no more weight.  This converted the oxalate  into the oxide, 
in  which  form it was gravimetrieally determined.  Tests  were made  in  duplicate. 
During  an  initial  period  in  order  to  determine  what  she  was 
doing  upon  a  more  or  less normal  mixture  the  patient  was  put  upon 
a  milk  and  egg  diet.  The  diet consisted  of  375  c.c.  of milk  and  two 
eggs  every  four  hours.  As  the  patient  objected  strenuously  to  its W.  S.  Thayer  and  II.  It.  Iiazen.  13 
continuance  it  was  abandoned  after  three  days.  In  the  light  of 
further work it would seem that this diet was unfortunately chosen, 
as  the  Ca  content  of  milk  is  so  high  that,  in  the  large  quantities 
administered,  it was probably partly responsible  for the appreciable 
Ca retention which was demonstrated.  The results of the estimates 
of  the  intake  and  output  of calcium  during  this  period  are  shown 
in the record of Period  I  in the table.  As has been already  noted, 
there was a  considerable Ca retention. 
Table  Showing the  Results  of  Estimates  of  the  Intake  and  Output  of  Calcium. 
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From  December  iI  to  23 the  patient  was  put  upon  a  carbohydrate  free  diet, 
essentially the test diet advised by v.  Noorden in diabetes."  An exact half-portion 
of  every meal  was  measured  and  set  aside  for  analysis.  The  record  of  Period 
II  on  the table shows  a  reversal of the picture  in  Period  I--a  high per  cent.  of 
Ca  elimination in  the  urine  and  a  distinct  excess  in  elimination of  Ca  over  the 
intake.  During  this  period  crystals  of  oxalate  and  phosphate  of  lime  were 
repeatedly found in the urine.  Acetone and diacetic acid were not demonstrable. 
From December 24 to  January 6  inclusive, the patient was  on ward  diet,  but, 
unfortunately,  the  Ca  was  not  determined,  owing  to  loss  of  a  specimen. 
"Breakfast:  5  grin.  (¼  oz.)  tea  steeped  in  2oo  c.c.  (6%  oz.)  water;  15o 
grm.  (5  oz.)  ham;  one  egg. 
Lunch:  2oo  grin.  (62/3 oz.)  cold  beef;  6o  grin.  (2  oz.)  fresh  cucumber 
(or  good  quantity  of  lettuce)  with  5  c.c.  (teaspoonful)  vinegar;  IO  c.c.  (2 14  Calcification  of  Bre(,st Followh~g Typhoid  Abscess. 
From  January 7  to  14  inclusive,  the  patient  was  again  upon  a  carbohydrate 
free  regime.  During  this  period  no  crystals  of oxalate  of calcium  were  found 
in the  urinary  sediment. 
On  January  12  and  13,  acetone  and  diacetic  acid  were  found  in  the  urine. 
There  was,  however,  no  increase  in  Ca  elimination  in  the  urine  on  those  days. 
The  record  of Period  III in  the  tabIe  shows  again  an  excess  in  the  Ca  elimi- 
nated,  though not so marked  as  in  the  previous period. 
From  January  27  to  February  5,  a  study  of  the  calcium  intake  and  output 
was  made,  while  the  patient  was  on  ordinary  ward  diet.  Here,  again  (Table, 
Period  IV),  a  slight  Ca  retention  is  demonstrable  with  a  marked  diminution  in 
the per cent.  of Ca eliminated by the urine. 
A  study  of  the  table  shows  that  the  excess  of  calcium  was  ex- 
creted  by the  urine,  the per  cent.  of  calcium  excretion  in  the  stools 
falling  strikingly  during  the  period  while  the  patient  was  upon  a 
carbohydrate  free  diet. 
It  is  unfortunate  that  the  relations  between  the  ammonia  and 
calcium  output  should  not  have  been  determined.  In  the  observa- 
tions  of  Gerhardt  and  Schlesinger  the  ammonia  output  was  found 
to run parallel with that of the calcium. 
The  patient  remained  in  excellent  health  throughout  the  experi- 
ments.  She  gained  materially  in  weight  during  the  whole  period. 
The  weight  was  taken  regularly  during  the  experiment,  but  owing 
to an  unfortunate  misunderstanding,  the  entries  were  not  regularly 
made  upon  her  temperature  chart.  There  was  a  slight  loss  of  not 
more  than  a  pound  or  two  during  each  of  the  periods  of  carbohy- 
drate  free  diet,  with  considerable  gains  during  the  intermissions. 
Thus,  on  November  26,  the  weight  was  82~  pounds.  On  Decem- 
ber  3,  the  day  that  the  milk  and  egg  diet  was  begun,  the  weight 
was 86~  pounds.  Two  weeks later,  December  17,  in the middle  of 
the  first  carbohydrate  free  period,  the  weight  was  84  pounds.  A 
month  later,  on  January  14,  at  the  end  of the  second  carbohydrate 
teaspoonfuls)  olive  oil  and  salt  and  pepper  to  taste;  20  c.c. (4  teaspoonfuls) 
brandy with 400 c.c. (13-14 oz.)  Apollinaris water  (soda water or ordinary water 
will  do) ; 60 c.c. (2 oz.)  of coffee without milk or sugar. 
Dinner:  200 c.c. (6-°/3 oz.)  clear bouillon;  25o grin.  (81/3 oz.)  beef  (weighed 
raw)  basted  with  IO grin.  (1/3 oz.)  butter;  8  grin.  (2"~/a oz.)  green  salad  with 
IO c.c. (2 teaspoonfuls)  vinegar and 20 c.c. (4 teaspoonfuls)  olive oil  or 3 table- 
spoonfuls  of  some  good,  well  cooked  vegetable  such  as  spinage;  3  sardines; 
20  c.c.  (4  teaspoonfuls)  brandy  with  400  c.c. (I3-I4  oz.)  Apollinaris  water 
(ordinary water or soda water will  do). 
Supper:  2  eggs,  raw  or  cooked;  4o0  c.c. (13-14  oz.)  seltzer  water  (or  any 
good water). W.  S.  Thayer and  H.  H.  Hazen.  15 
free period, the weight was lO  3 pounds.  On February 8, the day of 
discharge, the weight was 114 pounds. 
SUMMARY. 
I.  In a patient with typhoid fever, who had taken, during eleven 
days,  132  grammes of lactate of calcium by the mouth, as  well as 
5  grammes of chloride of calcium subcutaneously, there developed, 
eleven days after the subcutaneous infusion, a  large abscess  of the 
breast  from  which  Bacillus  typhosus  and  Staphylococcus  aurens 
were obtained on culture.  The abscess was opened and the wound 
packed  with  iodoform  gauze.  Eleven  days  later  a  deposit  of 
calcium  appeared  in  the  granulation  tissue  bordering  the  wound. 
This rapidly increased until  the rim of the opening and the lining 
granulation tissue were converted into a  hard, calcareous mass.  A 
number of nodules of an  apparently  similar  character appeared  in 
other parts of the breast. 
2.  A  month  later  the  iodoform  packing  was  removed  and  the 
patient  was  put  on  a  carbohydrate free diet.  This  was  continued 
for twenty-four of the next thirty-six days.  Under this  treatment 
the abscess  almost  entirely healed with  complete disappearance  of 
the deposit of calcium. 
3-  Studies of the intake and output of calcium showed that, dur- 
ing three days under a  diet of milk and eggs there was a  material 
calcium retention  (1.346  grammes) :  (b)  That during two periods 
amounting to  three  weeks  in  all,  under  a  carbohydrate  free  diet, 
there  was  an  excess  of  Ca  elimination  over  the  intake  of  3.672 
grammes.  (c)  That  during ten  days  following the  last  carbohy- 
drate  free period,  under  a  normal  diet,  there  was  a  retention  of 
calcium amounting to o.6o2 gramme. 
4.  The disappearance of calcium from the breast was  associated 
in  time with the carbohydrate free diet and  th.e excessive eliminai- 
tion of calcium. 
5.  Under  the  carbohydrate  free  diet  acetone  and  diacetic  acid 
appeared on two occasions in the urine, but  were not accompanied 
by any increase in the elimination of calcium. 
6.  With regard to the cause of the calcification, we cannot speak 
with  certainty.  The  remarkable  association  of  the  deposition  of 16  Catcification  of  Breast  Follow i)~g Typhoid  Abscess. 
calcium at the seat of an injection of calcium chloride in an individ- 
ual who had been receiving large quantities of lactate of calcium by 
the mouth--a  deposition  occurring  in  tissues  which  were  in  direct 
connection with or in the immediate neighborhood of a dressing con- 
taining  iodoform,  a  poison  which  in  certain  animals  produces  de- 
generative  changes  in  the  kidneys  and  liver  which  are  peculiarly 
prone to calcification,  is striking and worthy of note. 
7-  In  how  far the  decalcification  of  the  affected  area  may  have 
been due to the carbohydrate free regime with the consequent excess 
in calcium elimination,  it is impossible, on the basis of a single case, 
to  say.  The  coincidence  in  time  of  the  disappearance  of  calcium 
from  the  breast  with  this  treatment  is,  however,  remarkable  and 
extremely suggestive. 
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